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Significantly different from 100 Cycles/day, DHT crosslinked group (p < 0.05). Table 1 . Increasing the duty cycle from 100 to 3000 cycles/day did not alter the load-related biomechanical properties of the DHT crosslinked constructs in culture (mean ± SEM). However, the load-related biomechanical properties of the DHT-crosslinked repairs cycled 100 times per day were significantly greater than corresponding properties of non-enhanced crosslinked constructs cycled 100 times per day [1].
In vivo : Increasing cycle number to 3000 cycles/day increased strain energy from 306.1 ± 29.3 N-mm to 633.9 ± 106.6 N-mm (p = 0.018) but had no effect on any other repair property. Compared to non-enhanced crosslinked scaffold repairs that matched the normal PT force-displacement curve to 32% of failure force [1, 5] , enhanced crosslinking resulted in lower failure curves (Figure 1 ).
[FIGURE 1]
Discussion: Several reasons might explain why enhanced DHT crosslinking initially stiffens a construct in culture, but masks the beneficial effects of mechanical stimulation on repair biomechanics after surgery. 1) Increasing construct stiffness may have altered gene and protein expression in culture and possibly changed cell phenotype during repair [5] . 2) Enhanced DHT crosslinking, well known to alter the chemical composition of collagen-based membranes [3] , may have reduced scaffold pore size [6, 7] , decreasing the number of cells able to penetrate the scaffold. 3) Enhanced DHT crosslinking-induced changes in chemical composition could also have altered cytocompatibility of the scaffold to MSCs and compromise cellular attachment. 4) The resulting cytotoxicity of strongly crosslinked collagen based materials could have modified cell shape and significantly reduced cell growth. One or more of these mechanisms could have compromised repair biomechanics despite improvements in the construct's in vitro properties compared to non-enhanced crosslinked constructs.
The fact that enhanced crosslinking was only beneficial in culture emphasizes the importance of identifying a scaffold that controls/modulates MSC differentiation in vitro and in vivo so appropriate cellular phenotypes and repair outcome are produced.
References Acknowledgements: NIH Grant AR46574 and Kensey-Nash Corporation Figure 1 . The force-displacement curves for repairs containing constructs that were enhanced DHT crosslinked and cycled 100 vs. 3000 times/day are significantly inferior to repairs that were non-enhanced DHT crosslinked and cycled 100 times/day [1] as well as normal tendon [5] (p < 0.05). Note that the enhanced DHT crosslinked repair tissues were tested at room temperature and the remainder were tested at 37°C.
